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3 <110> APPLICANT: YOCUM, R . ROGERS 

4 WILLIAMS, MARK K. 

5 PERO, JANICE G. 

7 <120> TITLE OF INVENTION: METHODS AND ORGANISMS FOR PRODUCTION OF B6 VITAMERS 
9 <130> FILE REFERENCE: OGZ-002US 

11 <140> CURRENT APPLICATION NUMBER: 10/508, 768A 

12 <141> CURRENT FILING DATE: 2004-09-22 

14 <150> PRIOR APPLICATION NUMBER: PCT/US03/008880 

15 <151> PRIOR FILING DATE: 2003-03-21 

17 <150> PRIOR APPLICATION NUMBER: 60/451,824 

18 <151> PRIOR FILING DATE: 2003-03-03 

20 <150> PRIOR APPLICATION NUMBER: 60/368,618 

21 <151> PRIOR FILING DATE: 2002-03-29 

23 <150> PRIOR APPLICATION NUMBER: 60/367,863 

24 <151> PRIOR FILING DATE: 2002-03-25 

26 <150> PRIOR APPLICATION NUMBER: 60/367,089 

27 <151> PRIOR FILING DATE: 2002-03-22 
29 <160> NUMBER OF SEQ ID NOS : 27 

31 <170> SOFTWARE: Patentln Ver . 3.3 

33 <210> SEQ ID NO: 1 

34 <211> LENGTH: 46 
<212> TYPE: DNA 



Artificial Sequence 

Description of Artificial Sequence: Synthetic Primer 

46 



35 

36 <213> ORGANISM: 
38 <220> FEATURE: 
3 9 <223> OTHER INFORMATION 

41 <400> SEQUENCE: 1 

42 ccctctagag gaggagaaaa catggctcaa acaggtactg aacgtg 

44 <210> SEQ ID NO: 2 

45 <211> LENGTH: 45 

46 <212> TYPE: DNA 

47 <213> ORGANISM: Artificial Sequence 

49 <220> FEATURE: 

50 <223> OTHER INFORMATION: Description of Artificial Sequence 

52 <400> SEQUENCE: 2 

53 cccggatcct caactgtttt atacaagtgc cttttgctta tattc 

55 <210> SEQ ID NO: 3 

56 <211> LENGTH: 49 

57 <212> TYPE: DNA 

58 <213> ORGANISM: Artificial Sequence 

60 <220> FEATURE: 

61 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic Primer 

63 <400> SEQUENCE: 3 

64 ccctctagag gaggagacat aatggaacgt acaacgaatt ttaacgcag 49 



Synthetic Primer 



45 
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66 <210> SEQ ID NO: 4 

67 <211> LENGTH: 41 

68 <212> TYPE: DNA 

69 <213> ORGANISM: Artificial Sequence 

71 <220> FEATURE: 

72 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic Primer 

74 <400> SEQUENCE: 4 

75 cccggatccc ggacggtttg catagccaga ctttttactc a 41 

77 <210> SEQ ID NO: 5 

78 <211> LENGTH: 5322 

79 <212> TYPE: DNA 

80 <213> ORGANISM: Artificial Sequence 

82 <220> FEATURE: 

83 <223> OTHER INFORMATION: Description of Artificial Sequence: plasmid - pDXIF 

85 <400> SEQUENCE: 5 

86 tgcgccgcta cagggcgcgt ccattcgcca ttcaggctgc gcaactgttg ggaagggcga 60 

87 tcggtgcggg cctcttcgct attacgccag ctggcgaaag • ggggatgtgc tgcaaggcga 120 

88 ttaagttggg taacgccagg gttttcccag tcacgacgtt gtaaaacgac ggccagtgaa 180 

89 ttgtaatacg actcactata gggcgaattg ggcccgacgt cgcatgctcc cggccgccat 240 

90 ggccgcggga tccctctaga ggaggagaaa acatggctca aacaggtact gaacgtgtaa 300 

91 aacgcggaat ggcagaaatg caaaaaggcg gcgtcatcat ggacgtcatc aatgcggaac 360 

92 aagcgaaaat cgctgaagaa gctggagctg tcgctgtaat ggcgctagaa cgtgtgccag 420 

93 cagatattcg cgcggctgga ggagttgccc gtatggctga ccctacaatc gtggaagaag 480 

94 taatgaatgc agtatctatc ccggtaatgg caaaagcgcg tatcggacat attgttgaag 540 

95 cgcgtgtgct tgaagctatg ggtgttgact atattgatga aagtgaagtt ctgacgccgg 600 

96 ctgacgaaga atttcattta aataaaaatg aatacacagt tccttttgtc tgtggctgcc 660 

97 gtgatcttgg tgaagcaaca cgccgtattg cggaaggtgc ttctatgctt cgcacaaaag 72 0 

98 gtgagcctgg aacaggtaat attgttgagg ctgttcgcca tatgcgtaaa gttatcacta 780 

99 gtgcggccgc ctgcaggtcg accatatggg agaggcggcc gcgtcgacca atagttaccc 84 0 

100 ttattatcaa gataagaaag aaaaggattt ttcgctacgc tcaaatcctt taaaaaaaca 900 

101 caaaagacca cattttttaa tgtggtcttt attcttcaac taaagcaccc attagttcaa 960 

102 caaacgaaaa ttggataaag tgggatattt ttaaaatata tatttatgtt acagtaatat 1020 

103 tgacttttaa aaaaggattg attctaatga agaaagcaga caagtaagcc tcctaaattc 1080 

104 actttagata aaaatttagg aggcatatca aatgaacttt aataaaattg atttagacaa 1140 

105 ttggaagaga aaagagatat ttaatcatta tttgaaccaa caaacgactt ttagtataac 12 00 

106 cacagaaatt gatattagtg ttttataccg aaacataaaa caagaaggat ataaatttta 1260 

107 ccctgcattt attttcttag tgacaagggt gataaactca aatacagctt ttagaactgg 132 0 

108 ttacaatagc gacggagagt taggttattg ggataagtta gagccacttt atacaatttt 1380 

109 tgatggtgta tctaaaacat tctctggtat ttggactcct gtaaagaatg acttcaaaga 1440 

110 gttttatgat ttataccttt ctgatgtaga gaaatataat ggttcgggga aattgtttcc 1500 

111 caaaacacct atacctgaaa atgctttttc tctttctatt attccatgga cttcatttac 1560 

112 tgggtttaac ttaaatatca ataataatag taattacctt ctacccatta ttacagcagg 1620 

113 aaaattcatt aataaaggta attcaatata tttaccgcta tctttacagg tacatcattc 1680 

114 tgtttgtgat ggttatcatg caggattgtt tatgaactct attcaggaat tgtcagatag 1740 

115 gcctaatgac tggcttttat aatatgagat aatgccgact gtacttttta cagtcggttt 1800 

116 tctaatgtca ctaacctgcc ccgttagttg aagaaggttt ttatattaca gctccggtac 1860 

117 cgggctccca acgcgttgga tgcatagctt gagtattcta tagtgtcacc taaatagctt 1920 

118 ggcgtaatca tggtcatagc tgtttcctgt gtgaaattgt tatccgaaca ataggtgtac 1980 

119 taggacttca aggagcagtt agagagcaca tccatgcgat tgaagcatgc ggcgcggctg 2 040 
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120 gtcttgtcgt aaaacgtccg gagcagctga acgaagttga cgggttgatt ttgccgggcg 2100 

121 gtgagagcac gacgatgcgc cgtttgatcg atacgtatca attcatggag ccgcttcgtg 2160 

122 aattcgctgc tcagggcaaa ccgatgtttg gaacatgtgc cggattaatt atattagcaa 2220 

123 aagaaattgc cggttcagat aatcctcatt taggtcttct gaatgtggtt gtagaacgta 2280 

124 attcatttgg ccggcaggtt gacagctttg aagctgattt aacaattaaa ggcttggacg 2340 

125 agccttttac tggggtattc atccgtgctc cgcatatttt agaagctggt gaaaatgttg 2400 

126 aagttctatc ggagcataat ggtcgtattg tagccgcgaa acaggggcaa ttccttggct 2460 

127 gctcattcca tccggagctg acagaagatc accgagtgac gcagctgttt gttgaaatgg 2520 

128 ttgaggaata taagcaaaag gcacttgtat aaaacagttg aggatccggg atcactagtg 2580 

129 cggccgcctg caggtcgacc atatgggaga gctcccaacg cgttggatgc atagcttgag 2640 

130 tattctatag tgtcacctaa atagcttggc gtaatcatgg tcatagctgt ttcctgtgtg 2700 

131 aaattgttat ccgctcacaa ttccacacaa catacgagcc ggaagcataa agtgtaaagc 2760 

132 ctggggtgcc taatgagtga gctaactcac attaattgcg ttgcgctcac tgcccgcttt 2820 

133 ccagtcggga aacctgtcgt gccagctgca ttaatgaatc ggccaacgcg cggggagagg 2880 

134 cggtttgcgt attgggcgct cttccgcttc ctcgctcact gactcgctgc gctcggtcgt 2 940 

135 tcggctgcgg cgagcggtat cagctcactc aaaggcggta atacggttat ccacagaatc 3000 

136 aggggataac gcaggaaaga acatgtgagc aaaaggccag caaaaggcca ggaaccgtaa 3060 

137 aaaggccgcg ttgctggcgt ttttcgatag gctccgcccc cctgacgagc atcacaaaaa 3120 

138 tcgacgctca agtcagaggt ggcgaaaccc gacaggacta taaagatacc aggcgtttcc 3180 
13 9 ccctggaagc tccctcgtgc gctctcctgt tccgaccctg ccgcttaccg gatacctgtc 3240 

140 cgcctttctc ccttcgggaa gcgtggcgct ttctcatagc tcacgctgta ggtatctcag 3300 

141 ttcggtgtag gtcgttcgct ccaagctggg ctgtgtgcac gaaccccccg ttcagcccga 3360 

142 ccgctgcgcc ttatccggta actatcgtct tgagtccaac ccggtaagac acgacttatc 3420 

143 gccactggca gcagccactg gtaacaggat tagcagagcg aggtatgtag gcggtgctac 3480 

144 agagttcttg aagtggtggc ctaactacgg ctacactaga aggacagtat ttggtatctg 3540 

145 cgctctgctg aagccagtta ccttcggaaa aagagttggt agctcttgat ccggcaaaca 3600 

146 aaccaccgct ggtagcggtg gtttttttgt ttgcaagcag cagattacgc gcagaaaaaa 3660 

147 aggatctcaa gaagatcctt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa 3 720 

148 ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct agatcctttt 3780 

149 aaattaaaaa tgaagtttta aatcaatcta aagtatatat gagtaaactt ggtctgacag 3840 

150 ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc tgtctatttc gttcatccat 3900 

151 agttgcctga ctccccgtcg tgtagataac tacgatacgg gagggcttac catctggccc 3 960 

152 cagtgctgca atgataccgc gagacccacg ctcaccggct ccagatttat cagcaataaa 4020 

153 ccagccagcc ggaagggccg agcgcagaag tggtcctgca actttatccg cctccatcca 4080 

154 gtctattaat tgttgccggg aagctagagt aagtagttcg ccagttaata gtttgcgcaa 414 0 

155 cgttgttggc attgctacag gcatcgtggt gtcacgctcg tcgtttggta tggcttcatt 4200 

156 cagctccggt tcccaacgat caaggcgagt tacatgatcc cccatgttgt gcaaaaaagc 4260 

157 ggttagctcc ttcggtcctc cgatcgttgt cagaagtaag ttggccgcag tgttatcact 4320 

158 catggttatg gcagcactgc ataattctct tactgtcatg ccatccgtaa gatgcttttc 4380 

159 tgtgactggt gagtactcaa ccaagtcatt ctgagaatac cgcgcccggc gaccgagttg 4440 

160 ctcttgcccg gcgtcaatac gggataatag tgtatgacat agcagaactt taaaagtgct 4500 

161 catcattgga aaacgttctt cggggcgaaa actctcaagg atcttaccgc tgttgagatc 4560 

162 cagttcgatg taacccactc gtgcacccaa ctgatcttca gcatctttta ctttcaccag 4620 

163 cgtttctggg tgagcaaaaa caggaaggca aaatgccgca aaaaagggaa taagggcgac 4680 

164 acggaaatgt tgaatactca tactcttcct ttttcaatat tattgaagca tttatcaggg 4740 

165 ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt 4800 

166 tccgcgcaca tttccccgaa aagtgccacc tgtatgcggt gtgaaatacc gcacagatgc 4860 

167 gtaaggagaa aataccgcat caggcgaaat tgtaaacgtt aatattttgt taaaattcgc 4 92 0 

168 gttaaatatt tgttaaatca gctcattttt taaccaatag gccgaaatcg gcaaaatccc 4980 
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16 9 ttataaatca aaagaataga ccgagatagg gttgagtgtt gttccagttt ggaacaagag 5040 

170 tccactatta aagaacgtgg actccaacgt caaagggcga aaaaccgtct atcagggcga 5100 

171 tggcccacta cgtgaaccat cacccaaatc aagttttttg cggtcgaggt gccgtaaagc 5160 

172 tctaaatcgg aaccctaaag ggagcccccg atttagagct tgacggggaa agccggcgaa 5220 

173 cgtggcgaga aaggaaggga agaaagcgaa aggagcgggc gctagggcgc tggcaagtgt 52 80 

174 agcggtcacg ctgcgcgtaa ccaccacacc cgccgcgctt aa 5322 

178 <210> SEQ ID NO: 6 

179 <211> LENGTH: 5297 

180 <212> TYPE: DNA 

181 <213> ORGANISM: Artificial Sequence 

183 <220> FEATURE: 

184 <223> OTHER INFORMATION: Description of Artificial Sequence: plasmid - pDXHF 

186 <400> SEQUENCE: 6 

187 tgcgccgcta cagggcgcgt ccattcgcca ttcaggctgc gcaactgttg ggaagggcga 60. 

188 tcggtgcggg cctcttcgct attacgccag ctggcgaaag ggggatgtgc tgcaaggcga 120 

189 ttaagttggg taacgccagg gttttcccag tcacgacgtt gtaaaacgac ggccagtgaa 180 

190 ttgtaatacg actcactata gggcgaattg ggcccgacgt cgcatgctcc cggccgccat 240 

191 ggccgcggga tccctctaga ggaggagaca taatggaacg tacaacgaat tttaacgcag 300 

192 gtcctgcagc gctgccactg gaagttctgc aaaaagcaca gaaagaattt attgatttta 360 

193 acgaatccgg catgtctgtt atggagcttt cccaccgcag caaagagtat gaagcggtgc 420 

194 accaaaaagc gaaaagcctc ttaatcgaac tgatgggcat tccggaagat tacgatatct 480 

195 tgtttcttca aggcggggca agccttcaat tctcaatgct tccgatgaac tttttaacac 540 

196 ctgaaaaaac cgcacatttt gtgatgaccg gcgcttggtc tgaaaaagca ctggcagaaa 600 

197 cgaaactgtt cgggaacacg tctatcaccg ctacaagtga aacagacaat tacagttata 660 

198 ttccagaggt tgaccttacg gatgtaaaag acggcgcata tttacatatc acatccaaca 72 0 

199 atacaatttt cggcactcag tggcaggagt ttccgaattc tccaattccg ctcgtagccg 780 

200 acatgtccag cgatatttta agcagaaaaa tcgatgtgtc caaatttgat gtgatctacg 840 

201 gaggcatcac tagtgcggcc gcctgcaggt cgaccatatg ggagaggcgg ccgcgtcgac 900 

202 caatagttac ccttattatc aagataagaa agaaaaggat ttttcgctac gctcaaatcc 960 

203 tttaaaaaaa cacaaaagac cacatttttt aatgtggtct ttattcttca actaaagcac 1020 
2 04 ccattagttc aacaaacgaa aattggataa agtgggatat ttttaaaata tatatttatg 1080 

205 ttacagtaat attgactttt aaaaaaggat tgattctaat gaagaaagca gacaagtaag 1140 

206 cctcctaaat tcactttaga taaaaattta ggaggcatat caaatgaact ttaataaaat 1200 

207 tgatttagac aattggaaga gaaaagagat atttaatcat tatttgaacc aacaaacgac 1260 

208 ttttagtata accacagaaa ttgatattag tgttttatac cgaaacataa aacaagaagg 1320 

209 atataaattt taccctgcat ttattttctt agtgacaagg gtgataaact caaatacagc 1380 

210 ttttagaact ggttacaata gcgacggaga gttaggttat tgggataagt tagagccact 1440 

211 ttatacaatt tttgatggtg tatctaaaac attctctggt atttggactc ctgtaaagaa 1500 

212 tgacttcaaa gagttttatg atttatacct ttctgatgta gagaaatata atggttcggg 1560 

213 gaaattgttt cccaaaacac ctatacctga aaatgctttt tctctttcta ttattccatg 1620 

214 gacttcattt actgggttta acttaaatat caataataat agtaattacc ttctacccat 1680 

215 tattacagca ggaaaattca ttaataaagg taattcaata tatttaccgc tatctttaca 1740 

216 ggtacatcat tctgtttgtg atggttatca tgcaggattg tttatgaact ctattcagga 1800 

217 attgtcagat aggcctaatg actggctttt ataatatgag ataatgccga ctgtactttt 1860 

218 tacagtcggt tttctaatgt cactaacctg ccccgttagt tgaagaaggt ttttatatta 1920 

219 cagctccggt accgggctcc caacgcgttg gatgcatagc ttgagtattc tatagtgtca 1980 

220 cctaaatagc ttggcgtaat catggtcata gctgtttcct gtgtgaaatt gttatccgta 2040 

221 gtcatcatga aaaaaagctg gctgcaaaat gaaaatgcga acgtcccaaa aatcttgaaa 2100 

222 tattccacgc atgtcaaagc ggattcactc tacaacactc cgccgacatt tgcgatttat 2160 
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223 atgctgagcc tcgttctgga atggctcaag gaaaacggcg gtgtggaagc tgttgaacag 2220 

224 cgcaatgaac aaaaagcgca ggttctctac agctgtattg atgaaagcaa cggcttctat 2280 

225 aaaggacatg ccagaaaaga cagccgctca cgcatgaatg tcacattcac gcttcgggat 2340 

226 gacgaattaa cgaaaacatt cgttcagaaa gcaaaagatg cgaagatgat cggccttggc 2400 

227 ggacaccgtt cggtgggagg ctgccgcgct tctatttata acgcggtctc tctcgaagac 2460 

228 tgtgaaaaat tagctgcgtt catgaagaaa ttccagcagg aaaatgagta aaaagtctgg 2520 

229 ctatgcattc cgtccgggat ccgggatcac tagtgcggcc gcctgcaggt cgaccatatg 2580 

230 ggagagctcc caacgcgttg gatgcatagc ttgagtattc tatagtgtca cctaaatagc 2640 

231 ttggcgtaat catggtcata gctgtttcct gtgtgaaatt gttatccgct cacaattcca 2700 

232 cacaacatac gagccggaag cataaagtgt aaagcctggg gtgcctaatg agtgagctaa 2760 

233 ctcacattaa ttgcgttgcg ctcactgccc gctttccagt cgggaaacct gtcgtgccag 2820 

234 ctgcattaat gaatcggcca acgcgcgggg agaggcggtt tgcgtattgg gcgctcttcc 2880 

235 gcttcctcgc tcactgactc gctgcgctcg gtcgttcggc tgcggcgagc ggtatcagct 2940 

236 cactcaaagg cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg 3000 

237 tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttgct ggcgtttttc 3060 

238 gataggctcc gcccccctga cgagcatcac aaaaatcgac gctcaagtca gaggtggcga 3120 

239 aacccgacag gactataaag ataccaggcg tttccccctg gaagctccct cgtgcgctct 3180 

240 cctgttccga ccctgccgct taccggatac ctgtccgcct ttctcccttc gggaagcgtg 3240 

241 gcgctttctc atagctcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag 3300 

242 ctgggctgtg tgcacgaacc ccccgttcag cccgaccgct gcgccttatc cggtaactat 3360 

243 cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcagc cactggtaac 3420 

244 aggattagca gagcgaggta tgtaggcggt gctacagagt tcttgaagtg gtggcctaac 3480 

245 tacggctaca ctagaaggac agtatttggt atctgcgctc tgctgaagcc agttaccttc 3540 

246 ggaaaaagag ttggtagctc ttgatccggc aaacaaacca ccgctggtag cggtggtttt 3600 

247 tttgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc 3660 

248 ttttctacgg ggtctgacgc tcagtggaac gaaaactcac gttaagggat tttggtcatg 3720 

249 agattatcaa aaaggatctt cacctagatc cttttaaatt aaaaatgaag ttttaaatca 3780 

250 atctaaagta tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca 3 840 

251 cctatctcag cgatctgtct atttcgttca tccatagttg cctgactccc cgtcgtgtag 3900 

252 ataactacga tacgggaggg cttaccatct ggccccagtg ctgcaatgat accgcgagac 3 960 

253 ccacgctcac cggctccaga tttatcagca ataaaccagc cagccggaag ggccgagcgc 4020 

254 agaagtggtc ctgcaacttt atccgcctcc atccagtcta ttaattgttg ccgggaagct 4080 

255 agagtaagta gttcgccagt taatagtttg cgcaacgttg ttggcattgc tacaggcatc 4140 

256 gtggtgtcac gctcgtcgtt tggtatggct tcattcagct ccggttccca acgatcaagg 4200 

257 cgagttacat gatcccccat gttgtgcaaa aaagcggtta gctccttcgg tcctccgatc 4260 

258 gttgtcagaa gtaagttggc cgcagtgtta tcactcatgg ttatggcagc actgcataat 4320 

259 tctcttactg tcatgccatc cgtaagatgc ttttctgtga ctggtgagta ctcaaccaag 4380 

260 tcattctgag aataccgcgc ccggcgaccg agttgctctt gcccggcgtc aatacgggat 4440 

261 aatagtgtat gacatagcag aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg 4500 

262 cgaaaactct caaggatctt accgctgttg agatccagtt cgatgtaacc cactcgtgca 4560 

263 cccaactgat cttcagcatc ttttactttc accagcgttt ctgggtgagc aaaaacagga 4620 

264 aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga aatgttgaat actcatactc 4680 

265 ttcctttttc aatattattg aagcatttat cagggttatt gtctcatgag cggatacata 4740 

266 tttgaatgta tttagaaaaa taaacaaata ggggttccgc gcacatttcc ccgaaaagtg 4800 

267 ccacctgtat gcggtgtgaa ataccgcaca gatgcgtaag gagaaaatac cgcatcaggc 4860 

268 gaaattgtaa acgttaatat tttgttaaaa ttcgcgttaa atatttgtta aatcagctca 4920 

269 ttttttaacc aataggccga aatcggcaaa atcccttata aatcaaaaga atagaccgag 4980 

270 atagggttga gtgttgttcc agtttggaac aagagtccac tattaaagaa cgtggactcc 5040 

271 aacgtcaaag ggcgaaaaac cgtctatcag ggcgatggcc cactacgtga accatcaccc 5100 
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